), then d φ 0 (mod p), (see [2, pp. 378-383] ). The following conjecture is motivated by the work of several authors ( [3] , [4] , [β] , [8] This conjecture has been verified for small values of n ( [3] , Theorem A (n = 3,p > 3,n = 4,p > 3), [4] , Corollary 4.5 (n = 4,p = 2), [7] , Theorem 1.7 (n = 4,p = 3)). We begin this paper with the observation that a weaker version of the conjecture is true if p = 2 or n is odd. (M 2n ) is a finite subset of the odd natural numbers.
It is easy to see that if CP n is complex projective n-space, then 1 G D p (CP n ) , and so, if p = 2 or n is odd, it follows from Theorem 1.1 that D p (CP n ) = {1}. This result appears in the literature ( [4] , Theorem A), but Theorem 1.1 does not. Less is known about D p (M 2n ) if p is odd and n is even. We will state a theorem similar to Theorem 1.1 about the case p odd and n even after some preparation.
Suppose (M 2n ) is related to a larger set of invariants which contains information about the tangent representation at the isolated fixed point. We will define this set in the next paragraph.
Suppose that p is an odd prime, g is a generator of G p and λ = exp(2πi/p). If M 2n admits a G p action of Type II 0 fixing F 2n~2 , then the normal bundle of F 2n~2 C M 2n has a complex structure and the eigenvalue of the action of a generator g of G p on the normal bundle of F 2n~~2 C M 2n is λ if g is chosen properly. If pt is the isolated fixed point, then the tangent space τ pt (M 2n ) may be thought of as a complex representation of G p , and with the right choice of complex structure, the eigenvalues of the differential of g are contained in the set {λ^ : 1 < j < μ}, where μ = (p -l)/2. Let rrij be the multiplicity of the eigenvalue X j and let DE p (M 2n ) be the set of (μ+1)-tuples of integers such that (d;m 1 admits a G p action of Type 7/ 0 , then the degree of the fixed submanifold is 1 and the representation of G p at the isolated fixed point is n times the representation of G p at the normal bundle of the fixed submanifold. The conjecture is true if n = 3 or 4 and p > 3 ( [3] , Theorem A(n = 3,p > 3;n = 4,p > 3), [7] , Theorem 1.7 (n = 4,p = 3)). This paper is organized as follows. Section 2 contains a proof of Theorem 1.1 based on a congruence for the degree of the fixed submanifold which is valid if p = 2 or n is odd. Section 3 contains integrality results for the signatures of self-intersections of codimension-2 submanifolds of arbitrary 2n-manifolds. In Section 4, we apply the results of Section 3 to the study of G p actions of Type II 0 . We show that the Atiyah-Singer #-Signature Formula for actions of Type II 0 reduces to a formula involving (Gf;mi,ra 2 ,... ,m β ), the signatures of the self-intersections of a submanifold of degree 1, and algebraic numbers oij = (
This formula is a special case of the Berend-Katz version of the Atiyah-Singer g-Signature Formula ([1], Theorem 2.2). Section 5 contains some combinatorial material which will be used in the proof of a theorem in Section 6 which contains Theorem 1.4 as a special case.
Degree one fixed submanifolds.
If M 2n is a cohomology CP n , let if 2n~2 be an oriented submanifold dual to x E i7 2 (M;Z), a generator of the cohomology algebra, that is, K 2n~~2 is a submanifold of degree 1. Such a submanifold can always be found ([10], Theorem II. 27). If n is a positive integer, let f(n) be n! divided by a maximal power of 2. Let K^ be the 5-fold transverse self-intersection of K x in M 2n . The numerical congruences in the next theorem relate integers in the set D p (M 2n ) to the signatures of K x and K^ if p = 2 or n is odd.
), if n is even and p = 2.
Corollary 2.4. (1)
Suppose that 1 e D p (M 2n ). If n is odd, then Signify = ±1. If n is even andp = 2, then SignϋΓ^ = ±1.
(
2) Suppose that D p (M 2n ) is not empty. If n is odd and S\gnK x = ±1, or ifn is even, p = 2, and
Proof We begin by verifying statement (1) . Suppose that 1 E D p (M 2n ). If n is odd, then it follows immediately from (2.2) that Sign K x -±1. If n is even and p = 2, then it follows immediately from (2.3) that Sign K^ -±1. Our next step is the verification of statement (2) 
If n is odd and Sign K x = ±1. then it follows from (2. 
f(n). D
Note that if we take p = q in statement (2) of Theorem 1.1 we obtain an assertion contained in the abstract of this paper. If n is odd and p is any
. The rest of this paper is devoted to the study of D p (M 2n ) in the case n even and p odd. The hypothesis (d; mi,m 2 ,..., ra μ ) G DE p (M 2n ) in this case leads to an equation similar to (2.2) and (2.3). This equation involves an integrality formula for the signatures of self-intersections of codimension-2 submanifolds.
3. An integrality theorem for signatures of self-intersections of codimension-2 submanifolds.
If M 2n
is an arbitrary smooth, closed, oriented 2n-manifold and ίί 2n~2 C M 2n is a closed, oriented submanifold, let K^ denote the s-fold self-intersection of K in M. The dimension of K^ is 2(n -s). If K is dual to a cohomology class y G iT 2 (M;Z), then we will use the notation K y as in Section 2. If z is a complex number and d is a nonnegative integer, let
in the Maclaurin series for T d (z), then Ti(d) is a polynomial in d with rational coefficients and if n -s is even, then Sign K$ can be expanded in terms of Sign K& k+S \Q < k < (n -s)/2, and certain combinations of the polynomials r^rf) ([4], formula (3.7) ). The polynomials Ti{d) factor in such a way that the signature expansion leads to a numerical congruence involving Sign K^SJ and Sign ϋfW ( [4] , formula (3.8)). In this paper, we will combine the expansion and the congruence in a single integrality formula which will yield more detailed information (see formula (3.12)). Let N be the set of nonnegative integers and let Q be the set of rational numbers. 
Proof. We know ( 5) is a more precise formulation of (3.16) in [4] . The polynomials q k ((P) involved in the construction of c ki8 (cP) in (3.5) are quite complicated ( [7] , Table 2 .16). We record a recursion formula for these polynomials which we will use later. This formula follows from the factorization
and a recursion formula for r k (d?) ([4] , Lemma 3.14 and formula (3.18)). If k > 2 and d ψ 1, then Our next step is to define an important integral multiple of c& )S (cί 2 ), a polynomial associated with this multiple and a cohomology class y £ H 2 
Proof. Formula (3.12) follows from the expansion (n-s)/2 (3.13) SignJ^d* Signup + £ R ktβ ([4] , formula (3.7)) by multiplying both sides of the expansion by f(n) and using Lemma 3.4 together with Defintions 3.7 and 3.9. D Formula (3.12) is the integrality formula for the signature Sign ϋQ*' promised at the beginning of this section. It has some advantages over (3.13) for some applications because every term in (3.12) is an integer. A congruence for f(n) Sign KJfJ can be read off immediately from (3.12).
Corollary 3.14. Suppose that y € H 2 (M;Z) and that K 2n~2 C M 2n is dual to y. If n -s is even, then
Formula (3.15) is the same as (3.8) in [4] . Our next step is to make a combinatorial analysis of δ s (d 2 ,y) to obtain additional information from formula (3.12). (M 2n ), then
Before we turn to the proof of Theorem 4.4, we accept it and deduce some consequences. The next corollary is an immediate consequence of (4.5) and the fact that the coefficients of P(z) and Qd{z) are rational integers. 
Formula (4.8) contains information about the modulus of a congruence of rational integers for D 3 (M 2n ) ( [7] , Theorem 5.1) as well as the fact that d e D 3 (M 2n ) implies d 2 divides a(n) if n is even and d 3 divides a(n) if n is odd. This divisibility condition was used to obtain upper bounds for D 3 (M 2n ) in terms of prime divisors ( [7] , Table 5 .4). The proof of Theorem 4.4 is based on (3.12) and a formula of Berend and Katz for the contribution L θ (u)L(F) [F] to the signature formula of the normal bundle v of a codimension-2 submanifold F of an arbitrary 2n-manifold with a smooth, orientation preserving G p action fixing F. This contribution is the product of a nonstable characteristic class, L>e{v), depending on θ = 2π/p, and L{F), the total Hirzebruch L-class of F, evaluated on the fundamental class of F. We choose the generator of G p so that the eigenvalue of the action of G p on v is λ. Proof of Theorem 4.4. Formula (4.5) follows by multiplying both sides of (4.12) by /(n) and then using (3.12) and (4.10) together with the facts that Sign (g, M) = ±1 if n is even and Sign (g, M) = 0 if n is odd, which follow immediately from the fact that M 2n is a cohomology CP n , and Sign F = ±1 if n is odd ( [4] , Lemma 4.1). D
In our next lemma, we begin our study of the effect on DE p (M 2n ) of the presence of a fixed submanifold of degree one in the case n even. We will see that if a submanifold of degree other than one is fixed, then under certain conditions an equation holds which leads to a contradiction in some cases. 
The choice of signs must be the same in the corresponding terms in the two lines in (4. described above to (4.14) and obtain an equation which leads to a numerical congruence used in Section 6. Proof. Since M 4m is a homotopy CP 2m , it follows that Signup = 1 (mod 8), 1 < k < m. In fact, Signup 2 *) = 1 + 8σ 2 ( m _fc), where σ 2 (m-k) is a Sullivan splitting invariant [9] . It follows from (3.10) and (4. Table 3 .19), it follows by induction that if k > 2, then f(2k + l)q k (9) is odd and so f(2k + l)<?fc(l) is odd if k > 2 by the above remark. The proof of the lemma is complete since /(3)#i(l) = 1.
• The purpose of this section is to state and prove a theorem which contains Thoerem 1.4 as a special case. 
